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(54) RISC TYPE MICROPROCESSOR AND 
INFORMATION PROCESSOR 

(57) Abstract: 

PROBLEM TO BE SOLVED: To enable the RISC type 
microprocessor to perform a fast interruption processing 
and a numerical arithmetic processing. 

SOLUTION: A general register 11 stores an instruction of 
16-bit fixed length and a by-pass circuit 12 provides the 
result of a comparison instruction speedily at the time of 
next conditional branch instruction execution. An ALU 13 
performs a logical arithmetic process, etc., and a fast 
multiplier and fast divider 14 performs the fast numerical 
arithmetic processing. An address calculation part 15 
performs address calculation, an instruction decoder and 
pipeline control part 16 decodes instructions and perform 
pipeline control. A dedicated control register 17 is used as 
an interrupt stack pointer, etc., and an interruption 
controller 18 performs multiple interruption processes. A 
coprocessor bus 7 is provided independently of a data 
bus 9. 
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1 

[«ttt»#<Dttffl] 

[W**l 1 /V/7^^«T5R i sciv^ 

[fS*3S2] BtTlE^CDSSttl 6 try bT*£>£:ii: 
SrW«i:-rs»*«l i-lEgcOR I SCS^^p/d 

[at** 3 ] » i <D&^<Dnftmmzttfc-tz>mm$: 

^**tS^ tS:«F«i:-rSH*:3Sl l-K*OR I SCI 

Wi-r ^^«Fm^i-^f»**6{c:iE^CDR I SCiW 
^ n 7° n ir y ib D 

[»#«8] = 7** frfrR I SClv 

^ a ^nir ^IHcijsv^ 
HUfBR I S ClrY ^ o / d t s/f-^r-^^ i »i» 

[it** 9 ] g p s m&t>> b com^^^m-r^^mm 

5« -^^^Si"^ R I S Clv^^ n^a-fey^&ft 
BJffiGPSWSd^cottttSrSfl'rsgjlKlli:. ifflK 
S-r^mff5R I SCi^^n^Ptyt^if^ffc 

[0001] 



(2) $#11^9-6 9 0 4 7 

2 

\<f-y-f-*<4 pyicR I scf^yp^iAts^i 

5tdbfcR i sci^^p^Pt5/mt;it*i 

[0 0 0 2] 

[t£*£>Rfif] $£&<DR I SC (Reduced Instruction 
Set Computer) te. WS (Work Station) )fe ^ >- 1° 

10 LT#JBLT#*: e ^cO^^-g^iS^3 2 tTy b 

[0 0 0 3] 

[*W##*LJ:5£1^BI)a) r<Z>fc«\ »©RI 
S CSrffiV^ 1 f 3//ftStlfc 1 f y ^ ay 

20 [0 0 0 4] *»Wttr<^J:3*««^«S*T*$*bfc 

w***««*tt>RrtBfc-r*t>©-e*)«o 

[0 0 0 5] 

C»H«r»*1-S^i6^»] »#Kl £IB*<Z>R I s 

[ooo6] m&me^mm&R i scmv^^p^p 

[0 0 0 7] fj}*JS 8 te1E<ft<Z) R I S Civ^ ^p^p 
-fe^lH*, RI SCl^^P^Dtyf^f^^ 

40 [0008] »#jg 9 ^mM<Dmm&mmm&, gps 

[0 0 0 9] fB*JSl (-ia«c^R I SCS^^n^n 
cDfft^tfSf^ — K£*l6 0 got, ^^(7)^n— 
[0 0 10] If** 6 ^ISfcCOR I S Clv>f fu^u 



(3) 



9 0 4 7 



*»]»^»l£J: ii*«!3a^*J«S*u5 0 lot, 

[0 0 11] IS*:JS8{c:|S«c^R I SCfv-f^P^D 
■fes/f-^*5V^"C^ RI SClW^p/nt^t(7)f 

7*-#oei£4:fT5eil6#S^RftfetbS 0 lot, = 
10 0 12] St*Jg 9 KfB«©fil«teai6ilfc:*3V^ 

GPsufa^fe^mstsw-rsswasKi. sit 

I SCSW ^n^nir^i^^l^^^fLSt^rv^o 
[0 0 13] 

mm(omm<Dwm\ m i #*9i<z>r i s c®^-f 

^n^air^ih^r^fflL^clf 1 ^^^^^ ^ o 

riy^fj^t^R I SC (Reduced Instruction 
Set Computer) 1 Mt3\ 8 ^(D^gPfJ *) (Interrup 
t) t , J ls~v X # 9 n m i (Non Maskable 

Interrupt) ijojct^pm i (Power Management Interru 
pt) ^A^fSt-^tbTV^o £o(-. ft$V>frbV*te*y 

h (Reset) m^rt^ny^m^r (Clock) d^A* S*b£ 

[0014] RISClfc y-fe Mf -^A^tb-S 
i:, I PL (Initial Program Loader) — ROM 3 

HfT££l/££. ^^nir^/ih (Co_pro) 2£>l/>?;*^£r 
il IT, ^^JJ ny}vD-7 (Memory Controller) 5 
#Sjgfb£tK 3-K^y7r (Code buffer) 4*5j:t^ 
7* — 9'*-y7T (Data buffer) 5 , *5 «fc T^HlTjHir&t 

[0015] H 2 tt\ Hi (C^ L/C R I SCI <£>f*gg|$<£> 
P»&ffij*#J£^LT^6 0 XM&^J** 1 1 f*. 3 2 

[0 0 16] ALU (Arithmetic and Logic Unit) fit 

4fct. fflzLi^ 1 6 tf 3/ h<Dy*— # t 1 6 bfs/ h<£>^— 
^O^W^^r 1 ^^/U-eHfrL, 3 2 If ;y h 
^coi 6 tf^ h<£>x — ^JJiJ:5|»WftLa«: 1 3W^;P 
-TrUfrL, 1 6 tf^ hC07^— ^co 1 6 tr y Y<Dy*— 



30 



[0017] 7 Kt^f^gfll 5fc*, -?xi J*f3 

1 6 trs> hH«fi<0ift**#lJnU 5 

[0018] fffl^yhP^t/^^l 7 KJg 
10 5£#|fc) «u 1 1*CD1 6 try ff^I/^^^t^ 

fci?«:lEtt1-£o UDii^yhP^ 1 8 (W9ii* 

[0019] [El3te, gll iC^Lfcl ^1/<D 

20 (COP0, GOP1) ds*£3B**tfct>©it- 

£ Q RISC (CPU) 1 f*3 2i@<^ffll^;*^&r* 
Lt*3^ Sla^Pt^t (COP0) 2C7>32fla^> 
hP-;H/^^^C PUrtSPO^^ Fp-;1/U^ 
^£ LT{£fflLTV^ 0 -7^t'y^LTV> 
6 0 ^<Otz.^^ iff*, S!3c032to^yhP-/i/ 

/nt^t (COP1) yf*fir©*j#5jfc* 
< 6 4fi(Z)3yhi3-;i/U^^Srftfflt5r4:^ 



[0 0 2 0] r^ifLffll/i^^^^. 



■o, l/^MCC (Rl) fcJu HPffi. tf^h^S^^ 
l/^^SP (R3 0) TRETJ 

isp (R3 i) ttu W95&*ft!fa, w^&a. *5 

i:t^ TRET I j ^mfftifV)*?^?^^? k LT 

[00 2 1 ] H3^lfcJ; »1 a^o-fey^ 

(COP0) 2(Ol/^^G3lMG0*Jj:i;C3 1 
MC0 N ^2 rn^air -/i^ (COP1) (^)l/^^G 
3 lMG0^J:t5C3 17?^C0C9^fH 2 8ffl<^^ 

3/-y-u-^^^ N iaffluv?^-?. i^ra^te 

[0 0 2 2] JilEs'^n-fes/^U^^^S^, ^1 =* 
/pt^/f^U-^^C 3 1 7!?^C0 ^2^^nir 
50 ^t^l/y^^GS 1 TSMGOteXXfC 3 1 751C 0 (O 



5 

i:^"e#5o »1 ^^^ir yfw^^G 3 1 TJ^G 
Ott. C P U a y b a v^^ ? i LTiffit 5 t 

[0 0 2 3] S R (Status Register) , ^^U*/^ 
if^*|-|£"f5^9^ r *ft«Fi"So MCR (Machine Cont 
rol Register) te N ^ ^*JW t-ffiffl S *l & o #9xte\ 

3 2 hcDM^^^^rtg^i-^^^^Jt^i-^^- 

^^ s K^§tl/So I BR (Interrupt Base register) 
£tb£> 0 J BR (Jump Base Register) te\ WScJfev^ 
CR (Interrupt Control Register) teu flj 9 ]&<^-<7>rfi[| 

[0 0 2 4] I MR 0 (Interrupt Mode RegisterO) 

^^J ^e— K^R^Six5 0 IMR1 (Interrupt Mode 
Registerl) 8 #<£>*Hfl5« 9 j&^^A— ^tti" 

5 <t £ # Mttffl £ n -5 o D A B 0 (Data Address Bre 
akO) f^/^777^l/^7K^«^ 
c$%V%> 0 I AB 1 (Instruction Address Breakl) \C 
fct. ^^77^^^7 K^^^^So I 
A B 2 (Instruction Address Break2) y 
770^^7 K^dSRSStLSo XDDD (Exte 
nded Divide Divident) (C^ N tt3ftl*gWi^<Z>||fTfl#, 
3 2 tf s> h<D&mk<D±.GLl 6 tf y b^ir^y h£*b3 0 
[0 0 2 5] ^-if^fe51or^^^^u^i/ 3 ^ 

= -m. fgl^pi?*y-?- s »2=^a-fe:yiNt*LJe 
2x3 0fllgfe9. T^ls~?*7<D TDWj ift^J; 
icHtr-TSr ir^s-effcS o CPUIt ^^Pi?^ 

[00 2 6] 0411 RISC1 COT KW^Hj£>fl|j* 

— #*tl?tl®L3L\Z6 4*vs<>r h (KB) ^ffl-T^r 
ir^T?# % ^gpn^Pir yy-kV^Y) k V Mfcu 967 

- 1-^^ Srttfflt S r i: ^ 5„ ^SBy-fe 
s> FF6 0H^MU tZl^fem 

u-f^ta -/ . Tnop (/— -> 3 

[0 0 2 7] <<9 9T FlsXteUisX* I BRO^fi 
Lhffi8tT:yH ^^7K^(aT*3^ 2 56 



(4) ♦5fM 5 P9 - 6 9 0 4 7 

6 

hUt I bri^^£Htv^£-<— * 

[0028] B5ft HI M**L*: lfs/Z^a^f 
5 (a) fit. MOV^(7)7t-7 5/ F^LTV^o 

rcoj: 5 i-. ^rr^g^ l 6 try h^H^S^fe^. 

V— >a — K (0P_C0DE) £ 2o^7> K (SRC 
10 1/DEST1, SRC2) frht£Z> 2 ^T^"? > YJfj£*k &fhX\j^ 
£ 0 ^<DX o 1 6 tf ^ bHJefii: Lfc<7> 

[00 2 9] i5 (b)te\ LSI? (fiPttSUM^) 
©7t-vyb«:^Lt»9, H5 (c) tt N SHIF 
T? (v-^hgl^^^) ©7^— hSr^LTV^o 

05 (d) tf\ SYSCALLI (3M*ift^) <£> 
7t^^h*/TLt*3*), H15 (e) tt\ CFC1 

£ 0 IE! 5 (f) tt. J MP? 

20 t-v^f^U^!), i5 (g) tt, LI? (gpfS 

[0 0 3 0] r^ffi^, tf y hf&m&fty&^tffrV^ 

[0031] i6it bm<D^-yy^^m\^k^> 

30 Lfci: 5 ^^h7^^3>^8, 7^— ^^^^ 

[0 0 3 2] 1 6tf-7 h^^c^)^^ jaSEtfV^HKgfc 

t y t/u 7 «:^^/^ 9 i»*tt, fcmm 

n^nir y^<D®m&%:<-f?ikmx^Z>o ^<D£y 

40 kl^^V , m 6 (-^L/ci: 5 i-. ^^nir-/i^2 (c:J:^ 
K*fcfi^ bT^3S<b, R I sc l l;iJ:3ii3tc9P 
- K^/c^^ h7^ac7)^^ s: y^^g^^fisr^ 

ds«rfigi:*9, ^^p-ir^-th2^^ y ^-f^/w^^fe 

[0 0 3 3] ^7*3— ^/^^^^VffilWfflJl 6 
50 SSr^y^LTW&ttfc^^Si^ (RISC1) i-^f 
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<of)^m^n^\ Riscn^ts^fcstw 

/£Lfc4§^ RISClM^^trU s^n-fe 

T^St5 0 r£>££. R I SC 1 f*fBTt>&S£fT*>* 
[0 0 3 4] ^f^-Kl^ ^jVefruD'^tf) 

[0 0 3 5] 3/nt^t2iU, ^fi^ta 

tyf (COP0) *3j;0*»2 ^ra-fey^ (COP 
1) SrttSBi"-5iii:dS^rffir**>!9, RISC^J;o 

[0 0 3 6] 1 6 tf 5/ MSfeftR I S C^x2±^-9-\z.i3 
1*H^— ^/KO^^s jaa b^t*V \ H 4 ^tj^ UfcT K u 
3£«ii-s r i #-e# So 1 4 ^ h -ejta 

L N -t<^5*>^2^ h (1T7— F) i^^^^s 
[0 0 3 7] V^. H4IOTtfcJ: 5^. 3^:^^J 

h taw* < mm~rz> r t #-e# s 0 

[0 0 3 8] 9 5t-5tirr£ 

r7?^Kntry (Round Lobin) j — K^fctt: l~;7 
(Fixed) j KfcR«nT«B-?S>5o r ^ 

\s1tk%, W 9 0 , 1, 2, ... 7, 

2, 3,... 7, o, i, . . . <om\z.mi£<Di$fnir 

[0 0 3 9] £ b\Z. Y<OWste\Z-te 

v^r^, %}mmzo\^mi,fzk%. o, 1, 

2, . . . 7(7)«t5i-MHt-^a^^^o lofflfflsri^ia: 

5£Lfci:#, l, 2, 3, . . . 7, 0OJ; 5i-WSf-&L 

[0 0 4 0] 8#CD^a$ffl9i&*«:. W (High 

t) i:n- (Low) ^2o^^-^tj % ^>f*3ttt 



(5) 9-6 9 0 4 7 

8 

a -ffijr^Jb-Ptb^T^ ^- y *r << Srf+W S £ <b *St?# 

R5&M? 5 5 0 
[0 0 4 1] WflJ<^4*<O^SB5ft|i9 r^£;x 

4{^K^bfci:#, M <9 4 , 5, 6, 7, 

4, 5, . . . ^(Cl@f^^To^0^ictea^fT 
=b*L<5 0 fcJMft^StcRSLfci:*, *J9i&*# 

10 ##5, 6, 7, 4, 5, 6,... C0Hl^Bff^C0B#K 

[0 0 4 2] ^ft(J^4*co^#J«9i^^ic:, 5, 

R5£Ufci:£. W9i&*#-g-*S4 f 5, 6, 7(ONg^ftL 

ji*##dS5, 6, 7, 4^ilSidtea^fT^H5o 
[0 0 4 3] n— «|<^4*^9S»l9ji^l^ r^*^ 

OSClR^Lfct^. Mt>&^#-§^0, 1, 2, 3, 
20 o, . . . <7>IW^^©WWi*oiStsIW^teadSfif*>ix 
So «Offl«[«rlfcR«bfci:#. 

i, 2, 3, o, i,... <Dm^ffi7£<Df&m-r^mm 

[0 0 4 4] W©4*(Z>^ffl$SJf9 5i*t^ T^^o/ 
K*R3£Lfc»^fc:fcV^f*. 4SDJ5MBS: OK 
R^Lfctt, «9i&^#-S-^0, 1, 2, 3 0JWKM. 
a^trt>*L5o «0ffltt4rlfcRJ£bfci:#, #J«9 

2, 3, OcoHH^tea^fr^nSo 
[0 0 4 5] t>J9^^a^^fTi-S#^^*5V> 
30 T, HI 3 {CTFl^ttX 0 \^ ^^R31?:ISP (In 
terrupt Stack Pointer) t ttftffltS £ t <fc 9 , 

tRl5i&*dS»^i-5i: % PC (Program Counter) 

(-J:^ iftafeW9 5&*toa«:^rffi^-t-Si:i:3&s-e$ 

So ^fc, RET I (Return Interrupt) $t<& t 3M<D 

3I^LfeCOP0©l/^^G3 (ICR) P^Sfctf 
40 y bro|j:»f(Sixfc*«fcR^. ^ttfe^ffitttci^o 

MS. 

[0 0 4 6] 3 2 If ^ h<Oi^fiA*©R I SCtlt 

c i scm lttt«r««rjlfTbfc*, 

50 S:tToTV^S^e>T?S>So 
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[0 04 7] 1 6 try h(Z>HJtgR I SCtc:*3V> 

[0048] 16tf?/h <£>H;fcg^^<£> R I SCltt5 

[004 9] H8lt SgMVM^'f V*J5tfe^UT 
l^5 0 £<£>J:5^ IF (^7xyf) *7"-v^ R 
F (l/v?^^^zc^^) ^7" — v\ ALU ^y" 
— v\ MEM (^^UIgS) J*t" — v?, *5J:tnVB ( 1/ 

[005 0] H9ft 16f7f@Sf^7t-v 

V^ftv\ RISC<£>4§£\ fSHH^HfttfS-^ 

^ p a - K©7^— v y J; 5 % wtu 

[0 0 5 1] CltLtiL, fttTyh (trs^ h-175^-4) 

Srttinu cpu (Rise) l^ffiRSix*:^— K£ 

xT^I^MIItSrt^T^So ^ot, 17tT 
s> h7!;M2 0 try f^W^n^ - Ki: LTflEffltS 

[0 0 5 2] *#tftC I SC|^t>7 hCO^iC^ 
PLA (Programmable Logic Array) & if SrfflV^S £ i: 

fc^ 7 s " ■ * A?* Z^mtf) KflWH*: £ Mtt 4oT^5 e 
— RISCOA^i, H^fi^t?S>55t«>. 
-^^nn — K07^-vy h t h^TL&ZLt&X^^ 
RI SCCO^*^(^/>b#^*0^5f£ttT% IgJgfcC 



(6) W¥9-6 904 7 
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RI SCO^Mlt 7*-*>^;*&&*ttfc:«3&> 
[0 0 5 3] ffioT, Ell OM^LfcJ: RISC 
^r«Bt?*>5o CI sc^#^-fe;y b<o#£\ * 

^s/H-^T. R I SC^ty M£f<t*II$*t£S 
10 f ^ M*. ^»TfcT^ h#if?S>5 0 5 (at 

[0 0 5 4] Ell if*, ±JfibfcJ:5*RI SCSW 
^n^a-fey-^ ilglfLSI, RAM, ^Jct^RO 
M4r 1 7^ s^ffc LfcG P S (Global Positioning Syste 

m) m<o\^yzf^4 ^i/<Dm&m$:^irmx*&>z>o 1 

f^^V (GPS_LSI) 3 1*i«f57*- 
h (BOOT) ROM/^yh (Target) ROMr^^ 
7? (Debugger) 3 3lt b ROM t $ — tf >y h R O 

[0 0 5 5] 7 f -^RAM3 4li, Bf^^fttaSr^fft* 

v^3> (Instruction) RAM/ROM3 6H ffl&<D 

30 ir& X 5 f-&£*l/TV^£ 0 SIO (Serial Input 

/Output) 3 7{^PC (Parsonal Computer) 3 8 ^r^j^ 
LT, y=7? ^RAM/ROM3 6 fc!rMg£ 

tt^c^n ^/^ J*<D7*'< y y&fr &X*% 
[00 5 6] H12I4, *»M^>«««aa36ltS:l£ffl b 

SfB-g-^aEtft-f So fflr«iiia^-r/^4 2tt, T^rt 
4 l J: 9 ttl&^^cm^co 5 *>gf£©JH«[»^)fS-g-«!Jt 

[0 0 5 71 SIS4 4W:, 7^4 3^b©fflMf 
iMtSC/A (Clear and Acquisition) 

*5 5 J;9«*e5*bfcC/A«F#*r*WU WAi-S. 
ffir«iii87>f^4 5tt. **»4 4^fe(Oa^«-g-^ 
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So 

[0 0 5 8] mmiA»m&5 Oft PLL^T*fllf&£ 
*w WJ!Mfcttl«rtTV\ raMHdUfi-S^S^IRaftSra* 
i-S£5i-#£;ft/r^S 0 Jtf«lli7^^5 lit A 

T^S 0 R^MffilHl^ 5 2 ft A*S*bfcH»!«mifB-S- 
^^i^^-^T, y^ U 
t5o tl/«5 3, 5 4 ft ^jx-PixA^StbfcW-g- 
<z>KH8t«:ffi?>fflU WlbTtfWrTSo c/a«F*5£ 
4S5 5^ IMJHfiB&lHlK 5 2 J;t}«M6Sttfc^oy^ 
ffi-g-J-IMJMLT, C/Afff, tftbtPN (Pseudo-N 
oise) ttLfcl-SJ^J-fcSaxTV^o 
[0 0 5 9]^ ^(Oift^SrKW-rSo GPSflJ; 

or, SfM'H-^Tft GPS«rM#M£fflbfct><0<t 
R|-^C/A«F**rg««*fc*»b, *«F«fcMi-ftL 

^4 3 ±9tWSS*Wfc«*£. C/A»f»t»5 5J; 

4 SJdfltl&StbSo 

[0 0 6 0] ^igciiig^/l^ 4 Sd^Tft -t^M 

Six. *»»4 6fcffe(&S*t« Q JfcJH&4 6fc*5lvC 
ft fl?«iifi:7>f/u*4 5 J; 9«*&*ixfc<i#<!:. TV^ 

>f/u^ 4 7fc#fc^SttS 0 **iiifi:7^/l^4 7(^^oV> 
Tft *^^«»Sixfc«#©5fe, BfJfe<0»**4>« 

[0 0 6 1 ] f£g&4 8{iI*3V^ft ffiFttiijS^-f/^^ 

it, m^i^£itS^W^I&:fe£itSo Jt^BfefeSit 

fc«*ttwvw»aiBiiiHiiS5 o^ewestb. a^j 
[oo62] mm&wmi&sozQmjiztiitffimtiim 

So I^^MffilH]SS5 2 f^i^Tft l^ilBfclalK 5 o J; 



(7) «H¥9-6 9 0 4 7 

12 

5 5 it £ 0 C/A^#£«5 5{£:j3^Tft 
^rfcflM&Sit*:;? a y ^« Wizmm ITC/Aff^ 
»*Stb, *»«4 4^«|&*Jx-5 0 r^irg:. C/A 
^»^«5 5 J:9W***tSC/AJRF-S-<Dffi*a»t * 

£ixS 0 

[0 0 6 3] ^C7)ct 5> S-LT, gff-ff -S§-f2-<— ^/^V K 
*ft I^MiilWIilKs o J:t)H^^&cpujc:«|&$ix 

10 So 

[0 0 6 4] J;jeLfcJ:5*illf^«:t"SGPSgftix^ 
Lt\ "€rtb*±i* LfcH 1 1 ©flgfi L S I 3 2 ^ L 

tffiit^ «t 5 i^-r s r t as-?* So 

[0 0 6 5] ^r^^ N @rM^{f LS I 3 2MJ;oT^ 
ft £itfcG PS trM^cOff-^ft R I SC 1 
ft So R I SCUt ffii^fLS I 3 2 J:«9flti(&*tt 

U mft^fiM^rH-S'J-rSo SH£cofl«fc*MS-t- 
20 SifiH««*H*^&CD-ROMfeif J: 9tt*WU 
Hfft^—^fii^ifeLfcft, *t/£-t-Siftia«rig^-1i:feCR 

t. ^*2»^w*fc«3*7cw^ffi«iaE*b 
ai^-rs j: 5 i--rs r <t t> »rfig-<?&s 0 

[0 0 6 6] rcD£ 5 i-, RI SCUflgffLS I 

30 ^^fbi-sr <b t^i J: ^ . 36«<z>=*;* h^giJiS-rsr £ 

[0 0 6 7] <C*3. _b|H*lfc«l^*5V^TJt '^zf?-* 

[0 0 6 8] _hlE^W(-^V>T^, 1 

6 try Ma^ftirbfcdS, ffi^tTs/ FtCB^tSr <t 

*>-e#s 0 

[0 0 6 9] _blBH*01^*5V^T, R I S C 1 CO 

^Sffci^f+ioi- s try h»«:4 if y h t L>ftibK ffi<oft 

[0 0 7 0] ±ISH^JtC*5^T^, GPSSff 

^■^A^ttffiprffiftR I SC^ , o-feyi^^rfflV^ycll^ 

So 
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[0 0 7 2] 8S*Jg6 l-Sa«cC0R I S Cfr^n/n 
©J»*S i- J: 9 W 9 3S»J» £*v6J;5t-L/c© 

So 

[0 0 7 3] B!**8^1B*c^R I SClW^n/n 
-fes/1H;i«fc*Ui, R I S Cl^ ^ p^p t Of- 

— * coeaiSrfT 5 eai^sasK w- e>^s £51- t/c© 

Tr N n^n-fes/^fi, RI SCi^^P^Pt?/ti 

[0074] Bt*«9itia«<o««teaasaK:j:*btf. 

9gfii*bfe«iB[tei*H£-t-5« ^^MtSR I S 

[01] fc$&W<DR I SCf^^P^Pt^t^JSffl 

[1^2] B1©RI SCl©WM^tHtfe5o 
[13 3] laioi^y^^^^ou^^iBlfigSr^t* 

[13 4] R I S C 1 <DT Kw*SM**1~ia-C#><5o 
[B5] R I S C 1 m^ffiV^tt5^7^— v 7 

[13 7] ^^Pir^i^/^^7C0tb^^b^I3T-$>S o 

[ins] ^>r^7>f ^wricSr^-ria^fcSo 

[139] ? p K©7d— - h^^-ri3-efc 
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1 RISC 

(Co_pro) 
I P L ROM 

=* — hV< <y ^ r (Code buffer) 
"T — $s<y7T (Data buffer) 

(Memory controller) 
n^n-fes/iJv*;* (Co_pro bus) 

>^ h7^^>3 (Instruction bus) 

^f—#/<?s (Data bus) 

ALU 

^f =i — ^ ^ >-sj»bi5 

GPS_L S I 
^MgftLS I 

zf — h R OM/ ^ — ^ ^ hROMf/^7^ 
f — ^ RAM 
7^7/1^^ — b RAM 

Y*7? ism VRAM/ROM 

S I O 
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1 6 

1 7 
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3 2 

3 3 

3 4 

3 5 

3 6 

3 7 

3 8 
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ALU MEM 



WB 
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CISC^tfcfrSET -Hfo£decod8)-H micro code \-*\ datapath 
RISC£ifr%SET * control 



ALU MEM 
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sew 



Code buffer 

i/rj 
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data buffer 



2KB,1KB,1KB, 
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Memory controller 
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\16bHsX32J 
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\ Logic/ 
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ALU 
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Increment 
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dock 

intp^g 

nml 
peril 
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I Co_proce9Sor/<^ | 
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[03] 



[04] 



CPU register 


COPO register 


COPO register 


COP1 register 


COPi regit 


RO 








CO 




GO 




CO 


B1 ACC 








CI 
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G3 
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R7 
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G7 
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Ra 




rcTTi.w:r.- 




C8 




GB 
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R9 
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CO 




G9 
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RIO 


|qio 




CIO 




G10 




CIO 


R11 








C11 




Gil 
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R12 
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G12 
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R13 
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CIS 


R14 
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C14 
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CIS 
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RIB 




GIB 
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G16 
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C17 


RIB 




GIB 
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CIS 
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G20XDDD 
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G24 




C24 


R25 




G25 




C26 




G2S 




C25 


R26 




G26 
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C26 


R27 




G27 




C27 




G27 




C27 


R28 




G28 
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G28 
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R29 




G29 




C29 




G2B 




C29 


R30SP 




G30 




C30 
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R31 ISP 




G31 




C31 




G31 




C31 



FF60H 
FFOOH 



vector 7> KU^ 
offset 
PMI OOH 
NMI 04H 
CpUO OBH 
CpUl OCH 
SYSBK 10H 
BK 14H 
□BK 18H 
OVF 1CH 
DABO 20H 
Reseved 24H F000H 
Reseved 28H 
IABO 2CH 
IAB1 30H 
IAB2 34H 
Reseved 36H 
Reseved 3CH 
ExIntO 40H 
Exfrrtl 44H 
D*rt2 48H 
Extnt3 4CH 
ExfnVi 50H 
BdntS 54H 
Exarite 56H 
Exlnf7 5CH 



(DRAM>ffilH 



cpusbq 

Instruction 64KB 
Data 64KB 



OOOOH 



reset Address 



Vector Address 

Reserved 
yntemald-NAMl 



Internal C-RAM 



Internal 6-frAM 



Internal D RAM 



l/o 




Reset 7 KU^-FF60H 

Vector rKU^-0BRCl6«XVeotor Address offset] 
IBRC15«).- FFH(*»KBtt) 
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fro — 1 
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me] 



(a) MOV* 
15 



10 9 5 4 0 



OP CODE 



SRC1/DEST1 



SRC2 



(b)LSI^ 
15 



OP CODE 



10 9 5 4 0 

mm | 



SRC1/DEST1 



(c) SHIFTS 
15 



10 9 5 4 3 0 



OP_CODE [SRCl/DESTll | BPfll | 



(d)SYSCALL$ 

15 10 9 5 4 0 

"OP CODE I reserved |OP_CQOE 



(e)CFC* 
15 



10 9 5 4 0 



OP CODE 



reserved I OP CODE 



(f) JMP3R 

15 10 9 



OP_CODE 



OFFSET 



(9)U* 



15 10 9 87 

OP_CODE | 



I F R F ALU MEM WB 

* u u lTLTL 
3RS" 

Instruction X 10 X 11 "X 12 X 

alu YaluoYalui YALU2 



Data 

address 

Data 
In 

Data 
out 

CO DTO 

read address 

Co oro 
read data 

Co _pro 



Co _pro 
write data 



>G»X 



di1 



XCRA0XCRA1XCRA2 



(CRD0XCRD1 

VcwaoYcwai 



[H9] 



[H7] 



(a) MOV* 
15 



10 9 5 4 0 -1 




MEM WB 



IA (I nstruction address) 
I (instruction ) 

^ RFj( regtet6f fetch) 
. ALU . 

DA ( data address) 
^Dljd atain) 

DO (d ata out) 

WB ( write back to register) 

co_processor bus CRA (co_pro read address) 

CRD (co _pro read data) 

CWA (co _pro write address) 
CWD (co __pro write 
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OP.CODE 


SRC1/DEST1 


SRC2 I 


(b)LSl* 

15 10 9 5 4 0 


-1 -4 




OP_CODE 


SRC1/DEST1 


1 mm 




(c) SHIFTS 

15 10 9 6 4 3 0 
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OP.CODE 


SRC1/DEST1 
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(d)SYS( 


sall* 

15 10 9 5 4 0 
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OP_CODE reserved 


op_cooe| 


(e)CFC* 

15 10 9 5 4 0 
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| OP_CODE 


reserved 


OPjOODE 




(f ) JMP* 

15 10 9 


0 


-1 -4 


| OP_CODE 


OFFSET 




(9)U* 

15 10 9 67 
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OP_CODE 
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M@fgLSl| | RISC 
^j" 



host interfac e \ ^ 



boot ROM/ 1KB 
Target ROM debugger 1KB 



Date RAM 20KB 



Dual port RAM 



4KB 



J35 



Instruction RAM/ROM 40KB"p j 
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SIO 



1CH 
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Interrupt & slave bus 



Target ROM Debugger « 
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